Electrically erasable nonvolatile memories based on the reversible amorphous-crystalline phase transition in As-Sb-Te films were studied. The pulse current for the phase transition could be reduced by increasing the width of the pulse. When the current pulse for the transiton from the crystalline to the amorphous state was small, the deterioration of high resistive amorphous state proceeded with the repetition of the phase transitions. The deterioration occurred due to the accumulation of segregated crystallites. In the appropriate set-and reset-conditions, more than 105 repetition cycles of write/erase were attained.
Introduction
The phase transition between the amorphous and crystalline state in chalcogenide semiconductor films can be controlled by electric pulses limiting resistance (> lk0) wa.s connected to the memory cell to limit the current after the switching, while in the reset operation a current limiting resistance wa^s removed. The resistance of memory device was monitored using the reading pulse after every set and reset operation. The height and width of the set-and reset-pulse were varied to study the conditions causing the phase transition and the phenomena induced by electric pulses.
Results and Discussion
Typical waveforms for the reversible phase transtion are shown in Fig.2 The crystallized fiIament could be brought back to the amorphous state by the reset-pulse which heated up the filament above the melting point. In this c&se, the high cooling rate was, however, necessary to quench the melt, so the wide reset-pulse could not cause the transition back to amorphous states as shown in Fig.3 (b) . reset current up to 40 mA as shown in Fig.5 . More than 105 repetition cycles of the phase transition were attained with the reset pulse with.more than 40 mA. When the reset current was small, the deterioration, which is the drop of the resistance of amorphous states, occurred in a small number of the repetitiou cycle of the transition, a,nd the phase transtion at last came to a halt. Those 
